United States Patent

US007188623B2

(12) (10) Patent No.: US 7,188,623 B2
Anderson et al. 45) Date of Patent: Mar. 13, 2007
(54) SUCTION CATHETER ASSEMBLY 5,354,267 A 10/1994 Niermann et al.
5,368,017 A * 11/1994 Sorenson et al. ...... 128/200.26
(75) Inventors: Stephen A. Anderson, Thompson 5,598,840 A 2/1997 Tund et al.
Station, TN (US); Richard C. Dowdy, 5,694,922 A 12/1997 Palmer
Colleyville, TX (US) 5,715,815 A 2/1998 Lorenzen et al.
5,730,123 A * 3/1998 Lorenzen et al. ...... 128/207.14
(73) Assignee: Egret Medical Products, Inc., Garland, 5,735.271 A * 4/1998 lLorenzen et al. ...... 128/207.16
1IX (US) 5,775,325 A *  7/1998 RUSSO .covoverrevennnnnns 128/205.12
5,919,174 A 7/1999 Hanson
(*) Notice:  Subject to any disclaimer, the term of this 6,012,451 A * 1/2000 Palmer .................. 128/200.26
patent 1s extended or adjusted under 35 6,070,582 A *  6/2000 Kee ......ccocevvnnr.... 128/207.16
U.S.C. 154(b) by 4 days. 6,109259 A * 872000 Fitzgerald .............. 128/200.26
' 6,494,203 B1 12/2002 Palmer
(21)  Appl. No.: 11/175,627 6,543,451 Bl 4/2003 Crump et al.
(22) Filed: Jul. 6, 2005 6,575,944 B ¥ 6/2003 McNary et al. ............. 604/264
6,579,254 Bl 6/2003 McNary et al.
(65) Prior Publication Data 6,588,425 B2 7/2003 Rouns et al.
6,615,835 B1* 9/2003 Cise et al. ............. 128/207.14
US 2006/0005841 Al Jan. 12, 2006
Related U.S. Application Data _
o o (Continued)
(60) Provisional application No. 60/586,432, filed on Jul.
7 2004, rimary Examiner—Aaron J. Lewis
j Primary Exami A J. Lewi
(74) Attorney, Agent, or Firm—Gardere Wynne Sewell, LLP
(51) Int. CIL
AGIM 16/00 (2006.01) (57) ABSTRACT
(52) US.CL ..., 128/207.16; 128/200.26;
128/912 . . . .
(58) Field of Classification Search .......... 128/200.26,  “xrespiratory suction catheter assembly includes a manifold
supporting a rotatable swivel member for engagement with
128/2077.14, 207.15, 207.16, 912; 604/119, dotracheal tub q 1 i body d; d
04163 171 an endotracheal tube, and a seal support body disposed on a
Q lieation file f - h hist ’ boss of the manifold opposite the part supporting the swivel
~& dppLAtion e 10T COMIPICTE SEAICAL ISTOLY. for supporting a catheter tube seal and a porous filter for
(56) References Cited filtering air flowing nto and out of a flexible elongated
B sheath enclosing the catheter tube. The sheath includes
U.5. PAIENT DOCUMENTS opposed tapered ends secured to the seal support body and
3091767 A 11/1976 Radford to a boss on a suction control valve housing. The valve
4569344 A *  2/1986 Palmer ..o..coooo..... 128/207.16 ~ bousing supports a tapered plug closure member engageable
4j836ﬂ199 A 6/1980 Palmer with a resilient actuator and a slide-lock member. Certain
4:8 50:3 50 A 7/1989 Tackson components, including the sheath, the seal support body, the
4877570 A 10/1989 Palmer filter, the catheter tube seal and the catheter tube may be
Py - treated with an anti-microbial agent.
5,073,164 A 12/1991 Hollister et al. &
5,088,486 A 2/1992  Jinotti
5,337,780 A *  8/1994 Kee .oovivriiiiiiiiiiiiinnnnn. 137/381 38 Claims, 6 Drawing Sheets
84
50
52 25a
126 86 30 25
130 7823
137 7 X 46 60
34 131
e e e e e et e 1 40
110
34& :Eézu.;.l_hl_url:l:l = ""'_56
32 = 36
30 28 29

23a



US 7,188,623 B2
Page 2

U.S. PATENT DOCUMENTS 6,935,339 B2* §/2005 Mattar Neto et al. ... 128/207.16

6,729,326 B1* 5/2004 Winterton et al. ..... 128/203.12
6,923,184 B1* 82005 Russo .....cccceeven.n. 128/207.14 * cited by examiner



U.S. Patent Mar. 13, 2007 Sheet 1 of 6 US 7,188,623 B2




go9~ 77 9%
.ﬁ].’h“‘ﬁﬂ

_. .._ mm
Qw\\\\\\h ‘,L| /va
Z N

lllllllllllllllll i ===y

US 7,188,623 B2

ecc

LS
P9s

|
&

1
llllll L - - - - J_ \.“

...... G A NP

er——

e IR
it ____r/_,u”lﬂ'

S 209 oc 44
g
= €9Y
. mm.N ®
= m Z DI
S ec - 0¢
R
~ €I " ¢ — Hee NS SN T
— . @M. \ ) \ \ NM.
~3 F1L ’r< —

. ) 365, L TTESNNNN AN L
= NN Y e w D B oo \\\ % fr=mme s .
> N == T/ “wﬂlimn.//VW.ml“ |- €1 3

| Rm.h -_..__..- Ry

777 A1 [ 1
’__.l
§

CO

0¢1L

a

U.S. Patent



US 7,188,623 B2

Sheet 3 of 6

Mar. 13, 2007

U.S. Patent

y Ol
szE Tt

OLL
NN

N

\§.§ﬂiﬁ\hl
.\

,
—— )
MEEEN T

PO ITIVIFNITIFIFIFIT IV INS ‘\\\.\\\\.\\\h

Z4!
€L e pre

egz \ 9¢¢ \_egg

8t
I8¢

243

S -
EI // 2 “—.‘m,
vy \. ' “ ‘\‘ A mu..,‘.
296L o] ._wji N2
8z St “.I‘s\l‘\\\..A&
_// VN &
L1 /“/“\AW.. 9T 1
Ty It

q9C1



a
aa
~
et N 9 ‘DI
g 3
v— N
~ m cC
% 557 P8V Sy LT 8
N g4 | B8 9 ag L€ °Y4 [
m 44 06
N
8
=~ SN ¢
REISER | & . N,2) 28 z
o5 . : £9 A G-
\& .n .ﬂ - mz“ s =y
M \\ N B Qm W ‘-‘ O mw m TSI/
= Ov ﬁ%§‘u§mi\\,lﬂﬂu f— 8¢
7 , qze ﬂ\]m_\_&. < ZA &E“m
B =1/ N AZS 222
J"\.I.,M” O/ N ;i V. Z NSNS
- R X £Q/ \ 44
£ 09 N 99
N
= TR 3
o S N
— GC N "
> l__l ’
> N 7
\Z 28z
\\v.’\ \l..\
282 N
pC7 —INT A

\\\}il
%
\
\

U.S. Patent
—
N



U.S. Patent Mar. 13, 2007 Sheet 5 of 6 US 7,188,623 B2

/4 /2

P —

794 i'r:_//.\\v
73 ‘

720

FIG. 7




U.S. Patent Mar. 13, 2007 Sheet 6 of 6 US 7,188,623 B2




US 7,188,623 B2

1
SUCTION CATHETER ASSEMBLY

CROSS REFERENCE TO RELATED
APPLICATION

This application claims the benefit of U.S. provisional
application No. 60/586,432 filed Jul. 7, 2004,

BACKGROUND OF THE INVENTION

Several developments have taken place with regard to
providing suction catheter assemblies for use 1n obtaiming,
lower respiratory tract secretions and 1n treating respiratory
distress. However, continued improvements have been
sought for suction catheter assemblies including providing a
catheter assembly which will reduce the chance of causing
respiratory infections, to reasonably assure that the catheter
suction control valve 1s not madvertently left in an open
position, preventing cross-contamination to the care giver
using the catheter assembly, minimizing twisting and
manipulation problems associated with using the catheter
assembly and related problems known to those skilled 1n the
art. Still further, there has been a need to develop a respi-
ratory suctioning device or suction catheter assembly
intended to be used for longer periods of time than presently
provided by the art, while enabling the user to maintain an
open airway of the patient, improve oxygenation, remove
accumulated tracheal and/or bronchial secretions, stimulate
the cough retlex, prevent pulmonary aspiration of fluids and
prevent infection and atelectasis. It 1s to these ends that the
present ivention has been developed.

SUMMARY OF THE INVENTION

The present invention provides an improved inline suction
catheter assembly and, particularly, a catheter assembly
intended for extended use, that 1s, for more than one week,
for example.

In accordance with an important aspect of the mmvention
certain components of the improved catheter assembly are
treated using a non-leaching antimicrobial agent embodied
in selected parts of the catheter assembly to reduce bacterial
levels on the catheter tube and other components of the
assembly. Such treated components may include (1) a flex-
ible tapered sheath extending between a manifold and a
control valve housing and enclosing the catheter tube, (2) the
catheter tube, (3) a seal support body connected thereto, and
(4) a catheter tube seal disposed 1n the seal support body.

Other mmportant aspects of the invention include the
provision of a suction control valve which requires a posi-
tive or deliberate actuation eflort by the user to avoid
accidental actuation, the control valve also being provided
with a lock mechanism to enable the valve to be locked to
prevent madvertent or unwanted opening thereof.

The improved catheter assembly of the 1invention 1s also
provided with a filter disposed on the seal support body of
the catheter assembly and which 1s operable to vent the
interior of the flexible sheath extending between the suction
control valve and the seal support body, and to provide a
pathway to allow exhausting of gases which might otherwise
accumulate within the sheath or pass through the sheath
toward the control valve or vice versa. The filter 1s treated
with a suitable antimicrobial agent to minimize contamina-
tion to the user and the environment.

In accordance with a further aspect of the mvention, the
alforementioned sheath 1s tapered at opposite ends to facili-
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tate handling and eliminate gathering or bunching of the
sheath when the catheter 1s fully or substantially extended
through the manifold.

Still further aspects of the present invention include the
provision of an easily removable cap for connection to a so
called T-body manifold or a cross type manifold, and a
security string or tether comprising a monofilament suitably
retained within the sheath to minimize tangling while serv-
ing the purpose of preventing the catheter from being
withdrawn too far with respect to the manifold, for example.
Yet further aspects of the invention include the provision of
the seal support body to be rotatable with respect to the
mamfold and releasably connected to the manifold by a
removable lock ring. The catheter tube may be of a con-
figuration cooperable with structure, including a seal mem-
ber, for example, to minimize or eliminate rotational twist-
ing of the catheter tube with respect to the manifold whereby
indicia disposed on the catheter tube may be easily viewable
at all times. The seal support body 1s also provided with an
advantageously configured auxiliary fluid injection port
including a duckbill type check valve to facilitate insertion
of auxiliary catheter devices and/or for lavaging or for
cleaning the catheter tube.

The aforementioned advantages together with other
important features and aspects of the invention, will be
turther appreciated by those skilled in the art upon reading
the detailed description which follows 1n conjunction with
the drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a perspective view of an improved suction
catheter assembly of the present mnvention;

FIG. 2 1s a longitudinal central section view of the
catheter assembly;

FIG. 3 15 a detail section view on a larger scale showing
the configuration of a swivel member supported in an arm of
the manifold member of the catheter assembly shown in
FIGS. 1 and 2;

FIG. 4 1s a detail section view on a larger scale of the
suction control valve for the catheter assembly shown in
FIGS. 1 and 2;

FIG. 5 1s a section view showing the valve lock member
and taken along line 5—35 of FIG. 4;

FIG. 6 1s a section view on a larger scale of the manifold
member and the seal support body;

FIG. 7 1s a perspective view of a removable lock ring for
securing the seal support body to the manifold member;

FIG. 8 1s a transverse section view through the sheath of
the catheter assembly taken along line 8—8 of FIG. 6 and
illustrating one manner of supporting the tether extending
between the control valve housing and the seal support
body; and

FIG. 9 1s a detail perspective view showing a modified
catheter tube supported 1 a way to mimmize rotational
twisting.

DETAILED DESCRIPTION OF PR
EMBODIMENTS

(L]
Y

ERRED

In the description which follows like parts are marked
throughout the specification and drawing with the same
reference numerals, respectively. The drawing figures are
not necessarily to scale.

Referring to FIG. 1, there 1s illustrated a suction catheter
assembly 20 in accordance with the invention. The catheter
assembly 20 1s characterized by a manifold member 22
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operably connected to a seal support body 24 which 1s
connected to an elongated, generally tubular, flexible, and
preferably transparent sheath member 26. Sheath 26 1s
preferably tapered at opposite ends, thus being provided
with opposed axially tapered end sections 27 and 28.
Tapered section 27 1s suitably connected to the seal support
body 24 as will be further described herein. The opposite
tapered section 28 1s suitably connected to a suction control
valve assembly 30. Suction control valve assembly 30 1s
characterized by a valve housing 32 which includes an
axially extending tapered spigot part 34 adapted for con-
nection to a vacuum conduit, not shown which, in turn, 1s
adapted to be connected to a vacuum pump, also not shown.
A sheath attachment sleeve 36 1s connected to valve housing,
32 1n a manner to be further described herein for retaining
the sheath 26 connected to the valve assembly 30.

Referring further to FIG. 2, the catheter assembly 20
includes an elongated flexible catheter tube 38, preferably
formed of transparent polyvinyl chloride. Catheter tube 38 1s
connected to valve housing 32, extends longitudinally
through the sheath 26 and into and through seal support body
24 and may be disposed 1n a typical stored position, as
shown, wherein the catheter tube 1s essentially fully
retracted. Catheter tube 38 includes a distal end 40 which 1s
open for suctioning and conducting fluids therethrough 1n a
known manner. Catheter tube 38 1s also provided with one
or more lateral ports 42, FIG. 2, formed therein and spaced
a short distance from distal end 40. As further shown 1n FIG.
2, catheter assembly 20 includes an elongated tlexible tether
member 44 which extends between and 1s connected to the
seal support body 24 and to the valve housing 32 1n a manner
to be described further herein. Tether 44 1s disposed within
the sheath 26 and is preferably characterized by a flexible
monofilament “thread-like” member operable to limit the
movement of the valve housing 32 away from the support
body 24 to avoid retracting the catheter tube 38 too far into
or even disconnected from the support body 24 1n a direction
to the left, viewing FIG. 2. Tether 44 also minimizes
stretching of the relatively thin walled transparent, plastic
sheath 26 beyond 1its elastic limat.

Referring further to FIG. 2, the manifold 22 1s character-
1zed by opposed tubular arms 23 and 25 which are coaxial
and extend normal to an arm 46 which 1s also tubular and 1s
co-axial with the seal support body 24 and the catheter tube
38. A tubular boss 48 1s formed on manifold member 22 and
1s generally aligned with or coaxial with the tubular arm 46.
Manifold 22 may be connected to a ventilator apparatus, not
shown, 1 a conventional manner by a ventilator conduit
connected to either the arm 23 or 25 or both, also 1n a known
manner. IT the passage of fluids through manifold member
22 1s not required to be within both arms 23 and 25 a
removable cap 50, as shown 1n FIG. 2, may be disposed on
the arm 23 or 25 as shown. In this regard the distal ends of
arms 23 and 25 are provided with shallow circumierential
flanges 23a and 25a, respectively, which cooperate with a
circumierential elastically deflectable flange 52 of cap 50 to
allow snapping the cap or cover 50 onto or oif of arm 23 or
25.

Referring further to FIGS. 2 and 3, manifold tubular arm
46 1s provided with an enlarged diameter distal end 46a and
a stepped bore indicated by reference numerals 34q, 545 and
54c, F1G. 3. Stepped bore 34a, 54b, 54¢ 1s adapted to receive
a tubular swivel member 56 which 1s operable to be con-
nected to an endotracheal tube 21, FIG. 3, by sleeving the
swivel member over a receiving end of such tube, as shown
in FIG. 3. In this regard, a bore 56a of swivel member 56
may be tapered axially to provide for a wedge or force fit
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over the end of the aforementioned endotracheal tube.
Swivel member 56 1s provided with a circumierential radi-
ally outwardly extending flange 58 which i1s adapted to
retain swivel member 56 within stepped bore 54a, 545, 54c
in cooperation with a tubular retainer member 60, FIG. 3,
which 1s received 1n portions 54a and 545 of the atoremen-
tioned stepped bore. Retainer 60 1s provided with spaced
circumierential shoulders 60a and 605 engageable with
cooperating shoulders formed on the enlarged diameter
portion 46a of arm 46 to allow slight spacing between an end
tace 60c of retainer 60 and flange 38 of swivel member 56.
Flange 38 1s also engageable with a shoulder 46¢ formed 1n
arm 46 by and between stepped bore portions 545 and 54c.
Accordingly, an annular groove 1s formed between faces 60c¢
and 46c¢ to allow very limited axial movement of swivel
member 56 1n the stepped bore 54a, 54b, 54¢ of arm 46.

Referring further to FIG. 3, swivel member 56 15 also
provided with a counterbore portion 57 extending within an
annular groove 39 formed at one end of stepped bore portion
54c, as 1llustrated, for receiving an annular end portion 564
of swivel member 56. Swivel member 56 1s dimensioned to
be retained 1n arm 46 by retainer 60 and to be rotatable in
stepped bore 34a, 545 and 54c¢. The dimensional relation-
ships between the arm 46 and the swivel member 56 are such
that a tortuous leakage path 1s provided from interior cham-
ber 22a of manifold 22, when the swivel member 56 1is
connected to an endotracheal tube, to substantially eliminate
leakage of fluids between chamber 22 and the atmosphere.
Accordingly, a somewhat labyrinth type seal 1s provided
between swivel member 56 and arm 46 that would require
fluids to flow 1n the clearance spaces between the swivel
member 56, the groove 59, bore portions 34¢, the space
between shoulders or end faces 46¢ and 60c¢ and the flange
58. Accordingly, such a leakage path 1s substantially tortu-
ous and substantially eliminates flow of fluids between
chamber 22q and atmosphere by way of the arm 46 and the
swivel member 56.

Referring now to FIG. 6, the seal support body 24
comprises a generally elongated somewhat tubular member
having a first tubular portion 62 coaxial with an enlarged
diameter portion 64. Tubular portion 62 includes a distal end
63 which may project slightly into chamber 22a of manifold
22 when body 24 1s assembled to the manifold member by
registration with the tubular boss 48. In this regard, tubular
boss 48 1s provided with an axial bore 48a for receiving seal
support body 24 and mamfold 22 also includes a reduced
diameter bore 2256 coaxial with stepped bore 54a, 545, 34c.
Tubular portion 62 of body 24 includes closely spaced
circumierential flanges 66 and 68 dimensioned to be
received 1n close fitting relationship in bore 48a. Flange 66
1s operable to retain an o-ring type seal 70 engaged therewith
and with end face 486 of bore 48 to form a seal between
body 24 and manifold 22. Seal support body 24 may be
rotatable with respect to manifold 22 or suitably retained in
engagement with tubular boss 48 and nonrotatably secured
to the manifold 22. Seal support body 24 is retained con-
nected to manifold 22 by a removable lock ring 72 which 1s
engaged with boss 48 by registration with a circumierential
groove 48d formed 1n boss 48.

Referring briefly to FIG. 7 also, lock ring 72 1s charac-
terized by a segment of a circle delimited by opposed ends
72a and 72b, a flange 73 and a segmented flange 74 as
illustrated. Flange 73 1s also provided with spaced apart slots
75 formed therein, as shown, to increase the flexibility of
lock ring 72. Accordingly, lock ring 72 may be snapped onto
tubular boss 48 with segmented flange 74 1n registration
with groove 484 while flange 73 retains seal support body 24
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forcibly engaged with boss 48 within bore 48a and with at
least some elastic deflection of o ring seal 70. In this way
seal support body 24 may be easily releasably connected to
manifold 22 and retained engaged with the manifold for
rotation relative thereto, 1t desired.

Referring further to FIG. 6, seal support body 24 includes
a branch conduit section 78 extending from the reduced
diameter portion 62 at an acute angle of between about forty
five degrees and sixty degrees and projecting away from
manifold 22, as illustrated. Conduit section 78 forms a fluid
injection port for catheter assembly 20 and 1s provided with
an enlarged diameter distal end portion 78a and a stepped
bore 785 1n communication with central passage 24e formed
in body 24. A suitable check valve, such as a so called
duckbill type check valve 80, 1s disposed in stepped bore
786 and retained therein by a snap on tubular fitting 82, as
illustrated 1n FIG. 6. Fitting 82 includes a central passage 83
formed therein and a tethered closure member 84 connected
to the fitting by a flexible tether 86. Closure 84 may be
snapped over the distal end 82a of fitting 82 to close off
communication with passage 83. Fluids may be introduced
through passage 83 and stepped bore 7856 1nto passage 24e
of seal support body 24 for purposes of cleaning catheter
tube 38 and/or for introducing fluids into and through
passage or chamber 22a for purposes known to those skilled
in the art.

Referring still further to FIG. 6, enlarged diameter potion
64 of seal support body 24 includes a bore 64a coaxial with
bore or passage 24e and operable to receive a circular disc
seal member 88 having a central bore 88a formed therein
and slightly smaller in diameter than the diameter of catheter
tube 38. Seal member 88 1s retained by a circular ring-like
retainer member 90 1n axially stacked relationship with a
cylindrical tubular fluid filter member 92 also disposed 1n
bore 64a. Scal 88, spacer or backing member 90 and filter 92
are retained 1n bore 64a by a suitable retainer cap 94 which
may be press fitted 1 or adhesively bonded to enlarged
diameter portion 64 of support body 24.

As further shown 1n FIG. 6, enlarged diameter portion 64
of seal support body 24 includes a circumierential radially
outwardly projecting rnib 98 formed thereon operable to
receive a distal end portion 27a of sheath 26 as well as one
end of tether 44 and retained tightly and sealingly engaged
with body 24 by a tubular sleeve retainer member 100.
Retainer 100 may be dimensioned to be a press {it over the
rib 98 with the distal end 27a of sheath 26 sleeved over the
rib and possibly imncluding an end portion of tether 44 also
forcibly engaged by sleeve 100 and rnb 98. Retainer 94
includes a central bore 94a of greater diameter than the
diameter of catheter tube 38 whereby air or other gases
disposed within the interior chamber or space 26f of sheath
26 may be vented through filter 92 to atmosphere by way of
one or more suitable ports 24¢, one shown 1n FIG. 6, formed
in enlarged diameter part 64 and opening into and through
the bore wall forming the bore 64a. In this way air which 1s
leaking past seal 88 will normally be vented through filter 92
and, as sheath 26 1s collapsed during operation of the
catheter assembly 20, air or other gases disposed within
space or chamber 26/ may also be vented through the filter.
Also, as sheath 26 1s extended and air 1s drawn back 1nto the
space 26/ contamination of that space 1s substantially elimi-
nated by providing filtration of air flowing through annular
porous filter 92. Filter 92 may be formed of a suitable
synthetic or resin foam material, such as polyethylene, and
suitably treated with an antimicrobial agent of a type to be
described further herein.
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Referring briefly to FIG. 8, one preferred configuration of
sheath 26 1s where the sheath 1s formed of two opposed
flexible sheets 26¢ formed of a polymer, such as polyure-
thane, having a wall thickness 1n the range of about 0.001
inches to 0.002 inches and heat sealed to each other at
longitudinal seal points 26p, 26g and 267 to form the
enclosed space 26/ and to also form a channel 26s for
disposition of the tether 44 loosely therein. Alternatively, the
heat seal 26 may be eliminated and the tether 44 allowed to
reside loosely 1n the larger space 26f.

Referring now to FIGS. 2 and 4, and primanily FIG. 4, the
suction control valve assembly 30 1s shown 1n further detail.
Valve housing 32 comprises a generally cylindrical body
part 32a with a transverse generally cylindrical boss 325
projecting 1n a direction opposite the tubular conduit or
sp1got 34 and substantially coaxial therewith. Body part 324
includes a cylindrical outer wall 32¢, a substantially coaxial
tubular wall part 324 projecting in one direction and a
reduced diameter tubular wall part 32¢ projecting in an
opposite direction from a central transversely extending
body part 32/. A tapered bore 32g 1s formed 1n body part 32/
and opens to spaces formed by the tubular wall parts 324 and
32¢ for recerving a tapered plug valve closure member 110.
Closure member 110 includes a tapered section 112 engage-
able with tapered bore 32g. Bore 32g intersects axially
extending passageways 34a and 322 which are preferably
coaxial. Closure member 110 includes an upwardly extend-
ing shatt portion 114, viewing FIG. 4, having a circumfier-
ential guide and seal member 116 integrally formed thereon
and engageable with a bore wall 32/ formed by tubular
portion 32e. A reduced diameter head part 118 1s also
integrally formed on closure member 110. A circumierential
groove 120 1s interposed the head part 118 and the shaft
portion 114 of closure member 110.

Valve closure member 110 1s biased to a valve closed
position by a coil spring 122 retained 1n valve body 32 by a
removable cap 124 which may be snap fitted 1nto engage-
ment with tubular wall portions 32a and/or 32d or adhe-
sively bonded to these members, 1 desired. Valve housing
32 includes a cylindrical bore 324 formed substantially
coaxial with and by wall 32¢ for receiving a resilient
somewhat cup shaped valve actuator member 126. Actuator
member 126 has a cylindrical skirt portion 1264 integrally

joimed to a generally hemispherical actuator button portion

12656. Actuator 126 may be formed of a suitable resilient
material, such as polypropylene, and having an elastic
memory biasing the actuator to the position shown, but
allowing the button portion 1265 to be axially detlected to
engage valve closure member 110 and move the closure
member downwardly, viewing FI1G. 4, to open valve 30 to
allow fluids to flow primarily from catheter tube 38 through
passage 32/ tapered bore 32g and passage 34a. An annular
projection 126¢ 1s integrally formed on actuator 126 and
snuggly engages head portion 118 of closure member 110 to
assist 1n biasing the closure member to a valve closed
position, thanks to the elastic memory of actuator 126. Of
course, coil spring 122 also urges the closure member 110
toward the valve closed position and also to restore the
actuator member 126 to the position shown in FIG. 4.
Actuator member 126 includes opposed transverse slots
127a and 1275H, see FIG. 5 also, for receiving an elongated
flat plate shaped lock member 130 therein, respectively.
Lock member 130 includes a depending tab 131 at one end
thereol and a somewhat keyhole shaped slot 132 formed
therein, the enlarged diameter portion of which 1s designated
by the numeral 132a and 1s of a slightly larger diameter than
the diameter of the closure member head portion 118 so that
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the lock member may be sleeved over the head portion and
allowed to register with the circumierential groove 120. In
this way, when the lock member 130 1s moved from the
position shown 1n FIGS. 4 and 5, to the left, viewing FIGS.
4 and 5, the keyhole slot part 1325 registers in groove 120.
Slot 13256 1s of a width smaller than the diameter of head
portion 118 and, thus, will not permit the valve closure
member 110 to move to the valve open position. Accord-
ingly, the lock member 130 1s provided to be conveniently
slidable from the position shown in FIG. 4, allowing the
closure member 110 to open, to a position toward the left,
viewing FI1G. 4, to prevent the valve closure member from
moving to an open position.

Referring still further to FIG. 4, the valve body part or
boss 3256 includes opposed retainer teeth 136a and 1365
formed thereon and engageable with a cylindrical sleeve
member 137 which 1s adapted to be sleeved over the boss
326 and provided with opposed slots 137a for registration
with the teeth 1364 and 1365 to lock the retaining sleeve 137
in engagement with the valve housing 32. An enlarged bore
or passage part 32m 1n boss 325 receives an end of catheter
tube 38, as shown, and whereby catheter tube 38 may be
suitably secured 1n bore 32m by an adhesive or chemical or
thermal bonding with valve housing 32. Retaining sleeve
137 1s adapted to be sleeved over the distal end 28a of sheath
26, as shown, and 1s provided with a suitable cylindrical
opening 137¢ for recerving the sheath distal end whereby the
sheath distal end may be trapped between an end face 32#
of boss 326 and the sleeve 137. Tether 44 may also be
trapped 1n the same manner. Retaining sleeve 137 and boss
325 are thus configured to allow easy assembly of the valve
body 32 to the sheath 26 while snuggly retaining the sheath
engaged with the valve 30.

The valve 30 substantially eliminates leakage of contami-
nated fluids to the exterior of the valve. A substantial seal 1s
provided between the annular ridge or rim 116 and bore wall
32; to prevent leakage from tapered bore 32¢ into the interior
space delimited by the actuator 126. At the opposite end of
bore 32g, the cap 124 1s provided with a cylindrical flange
124a operable to be 1n fluid tight engagement with wall 324
to prevent leakage from space 32s, FIG. 4.

The tapering of the sheath 26 at its opposite ends 27 and
28 1s advantageous to minimize unwanted gathering of the
sheath when the valve 30 1s moved toward the seal support
body 24 to extend the catheter tube 38 through the bore of
swivel member 56 and into the patient via an endotracheal
tube. The antimicrobial treated filter 92 minimizes leakage
ol contaminated fluids from within the interior of the sheath
26 to atmosphere or vice versa. Hermetic sealing of the
opposite ends of the sheath to the seal support body 24 and
to the valve 30 1s obtained without the use of chemical
adhesives. The seal support body 24 advantageously allows
rotation of the manifold 22 relative to the remainder of the
catheter assembly 20. The catheter tube 38 may be provided
with suitable key means comprising one or more longitudi-
nal projections or, alternatively, longitudinal keyways or
grooves, not shown, extending along the catheter tube and
cooperating with means, not shown, on body 24, for
example, to prevent rotation of the catheter tube relative to
the body 24. Accordingly, suitable indicia as described
hereinbelow, may be disposed on the catheter tube 38 and
which may be viewed by a person, looking generally down-
ward on the catheter assembly 20, as 1t 1s being used, to
determine the extension of the tube into a patient. The
provision and position of inclination of the branch conduit or
port 78 1s adapted to facilitate lavaging a patient and
cleaning of the catheter tube 38. The check valve 80 1is

10

15

20

25

30

35

40

45

50

55

60

65

8

adapted to facilitate lavaging and cleaning of the catheter tip
and to prevent cross-contamination.

Referring briefly to FIG. 9, one preferred embodiment of
a catheter tube which 1s essentially non-rotatable with
respect to the body 24 1s 1llustrated and generally designated
by the numeral 38/. Catheter tube 38/ has an internal passage
or lumen 38g opening to a distal end 40a and has a
cross-sectional shape which 1s non-circular, preferably ellip-
tical. Catheter tube 38/ projects through a modified seal 884
disposed in and non-rotatable with respect to enlarged
diameter portion 64 of seal support body 24. Seal 88d
includes an elliptical bore 88¢ dimensioned to be in tight
fitting but slidable relationship with respect to catheter tube
38/. Catheter tube 38/ may be elliptical 1n cross sectional
shape throughout 1ts entire length or only that portion of its
length which 1s likely to be engaged with seal 88d.

As also shown 1n FIG. 9, catheter tube 38/ 1s provided
with suitable indicia 38/ on an upward facing side of the
clliptical cross sectional shape of the tube for use by an
operator of the catheter tube assembly to judge how far the
catheter tube 1s being inserted into a patient’s respiratory
tract. Tube 38/ may include suitable stop means, such as an
annular projection or collar 38%, integrally formed thereon,
to limit withdrawal of the tube by engagement with seal 884d.
Accordingly, a modified catheter assembly employing the
tube 38/ and seal 88d enjoys all of the benefits of the
invention previously described while providing the added
benefits of mimimizing rotation or twisting of the catheter
tube during use. Still further, the projection 38% prevents
excessive withdrawal of the tube which might result 1n
disengagement from the tube seal and excessive stretching
of the sheath and tether members. The configuration of
catheter tubes 38 and 38/ and the support structure therefor,
including the rotatable seal support body 24, provides a
more user iriendly and longer lived catheter assembly.

Certain parts of the catheter assembly 20 are advanta-
geously treated with a permanent antimicrobial agent
intended to reduce bioburden and the chance of respiratory
infections. For example, the seal support body 24 may be
treated with an antimicrobial agent by coating such agent
thereon or impregnating such agent in the resin of the
maternial forming the body 24 when the body 1s formed.

The manifold 22, the body 24 and the components of
valve 30, except for the spring 122, are all preferably formed
of 1njection molded acrylic, for example. The acrylic resin
may be mixed with the antimicrobial agent prior to molding
or otherwise fabricating the catheter parts. The same proce-
dure may be utilized 1n fabricating the sheath 26 and the
catheter tubes 38 and 38/. One suitable antimicrobial agent
1s available from BIOSAFE division of Aegis, Pittsburgh,
Pa., under the product designation AEM 5700. One proce-
dure for obtaining parts such as the body 24, the seals 88 and
88d, the filter 92, the sheath 26 and the catheter tubes 38 and
38/ 1s to coat the resin particles used to form these parts with
the above-mentioned antimicrobial agent prior to introduc-
ing the particles into an extrusion process, which may or
may not include heating the particles, to form a flowable
mass that may be extruded or used to mjection mold certain
ones of the parts. Alternatively, pre-formed parts may be
coated with the anti-microbial agent. The catheter tubes 38
and 38/ may be fabricated to include the anti-microbial agent
using either one of the processes described above.

One mmportant aspect of the AEM 5700 anti-microbial
agent that 1s advantageous 1n connection with the present
invention 1s the non-leaching character of this agent. Once
the antimicrobial agent has come 1nto contact with a surface,
chemical changes occur which prevent 1t from being sub-
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sequently removed. Therelore, the antimicrobial material
remains on the substrate to which 1t has become attached and
does not enter the environment. Treatment of the surfaces of
the aforementioned parts of the catheter assembly 20 may be
carried out by applying the antimicrobial agent 1n a water
solution and upon removal of the water the non volatile
silane mgredient of the agent forms covalent bonds with the
surface of the material of which the aforementioned parts are
formed.

A major advantage of the catheter assembly 20 1s the
length of time the assembly may be used 1n treating a patient.
Ventilator associated pneumonia (VAP) 1s a major health
issue that must be dealt with for patients which require
ventilation greater than about 48 hours. Accordingly, by use
of a device 1n accordance with the invention, 1t 1s indicated
that some reduction in the onset of VAP may be expected.
Moreover, the costs for treatment of VAP can be extremely
expensive for a hospital facility, not to mention life-threat-
cning for the patient. By utilizing equipment, such as the
catheter assembly 20, which may control the germination of
bacteria 1n an advantageous manner these concerns may be
climinated or substantially reduced.

Although a preferred embodiment of the invention has
been described 1n detail, those skilled in the art will recog-
nize that various substitutions and modifications may be
made without departing from the scope and spinit of the
appended claims.

What 1s claimed 1s:

1. A suction catheter assembly for connection to an
endotracheal tube for treating a patient comprising:

a suction control valve assembly;

an elongated catheter tube connected at one end to said
suction control valve assembly;

a manifold including a first arm including a fitting for
connection to said endotracheal tube, a second arm for
connection to a ventilating device and a hollow boss
substantially aligned with said first arm and including
a bore recerving one end of a seal support body
releasably connected to said manifold at said boss, said
seal support body including a bore for receiving a
catheter tube seal and a spacer for supporting said
catheter tube seal within said bore and said seal support
body including passage means allowing passage of said
catheter tube therethrough and through said first arm
for insertion 1nto said endotracheal tube:

an elongated flexible sheath mterconnecting said suction
control valve assembly and said seal support body and
forming an enclosed space for extension of said cath-
cter tube therethrough, said sheath being flexible and
collapsible for extending said suction control valve
assembly toward said manifold to insert said catheter
tube through said endotracheal tube;

a cylindrical tubular fluid filter supported 1n said bore in
said seal support body and allowing fluid tlow com-
munication between said space of said sheath and
ambient atmosphere; and

at least one of said seal support body, said catheter tube,
said filter and said sheath 1s at least one of coated with
and 1impregnated with an antimicrobial agent.

2. The catheter assembly set forth 1n claim 1 wherein:

said catheter tube seal 1s engageable with an exterior
surface of said catheter tube as said catheter tube is
inserted 1n and withdrawn from said endotracheal tube.

3. The catheter assembly set forth 1n claim 2 wherein:

said catheter tube seal 1s at least one of coated with and
impregnated with an antimicrobial agent.
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4. The catheter assembly set forth 1 claim 1 wherein:

said seal support body 1s connected to said manifold at
said boss by a removable lock ring.

5. The catheter assembly set forth 1 claim 1 including:

a retainer at least partially registered 1in said bore of said

seal support body for retaining said seal, said spacer
and said filter therein.

6. The catheter assembly set forth 1 claim 1 wherein:

said sheath 1s retained engaged with a surface of said seal
support body by a generally cylindrical retainer ring
and 1n fluid tight engagement with said surface of said
seal support body.

7. The catheter assembly set forth 1n claim 6 wherein:

said sheath includes a tapered end portion and a portion
sleeved-over said surface of said seal support body for
retention thereon.

8. The catheter assembly set forth 1n claim 7 wherein:

said sheath includes a tapered end portion at an opposite
end for connection with a boss formed on a valve
housing of said suction control valve assembly.

9. The catheter assembly set forth 1n claim 8 including:

a sleeve engageable with said boss on said valve housing
for securing a distal end of said sheath to said valve
housing.

10. The catheter assembly set forth 1n claim 9 wherein:

said boss on said valve housing and said sleeve include
cooperating parts to lock said sleeve in engagement
with said valve housing 1n response to said sleeve being
sleeved over said valve housing.

11. The catheter assembly set forth, 1n claim 1 wherein:

said sheath 1s formed by opposed tlexible sheets secured
to each other at opposed longitudinal seams, respec-
tively.

12. The catheter assembly set forth 1n claim 1 wherein:

said suction control valve assembly includes a valve
housing including a spigot for connection to a source of
vacuum and a boss extending 1n a direction opposite
said spigot, passage means in said boss and 1n said
spigot forming a flow path for flmds passing into said
valve housing from said catheter tube, a tapered bore
intersecting said passage means and a tapered plug
closure member disposed 1n said tapered bore and
engageable with a bore wall of said tapered bore
intersecting said passage means 1n said spigot and said
boss, respectively.

13. The catheter assembly set forth in claim 12 including:

spring means biasing said closure member 1n a valve
closed position and disposed 1n said valve housing.

14. The catheter assembly set forth in claim 12 including;:

an axial stem of said closure member engageable with a
resilient valve actuator member supported on said valve
housing, said valve actuator member having an elastic
memory operable to provide for deflection of said valve
actuator member to move said valve closure member
toward a valve open position and to exert a biasing
force urging said valve closure member toward a valve
closed position.

15. The catheter assembly set forth 1n claim 14 wherein:

said valve actuator member comprises a skirt disposed in
a bore formed 1n said valve housing and a hemispheri-
cal portion operable to be engaged by an operator of
said catheter assembly for deflection to move said
closure member toward an open position.

16. The catheter assembly set forth 1n claim 1 1including:

stop means formed on said catheter tube comprising a
projection engageable with means on said seal support
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body for limiting movement of a distal end of said
catheter tube toward said filter.

17. A suction catheter assembly for connection to an

endotracheal tube for treating a patient comprising;:

a suction control valve assembly;

an clongated catheter tube connected at one end to said
suction control valve assembly;

a manifold including a first arm including a fitting for
connection to said endotracheal tube and a second arm
for connection to a ventilating device;

a seal support body connected to said mamiold and
including a catheter tube seal supported thereby; and

an elongated flexible sheath interconnecting said suction
control valve assembly and said seal support body and
forming an enclosed space for extension of said cath-
cter tube therethrough, said sheath being flexible and
collapsible for extending said suction control valve
assembly toward said manifold to insert said catheter
tube through said endotracheal tube, said sheath includ-
ing opposed tapered portions at opposite ends for
connection with said seal support body and with a boss
formed on a valve housing of said suction control valve
assembly, and said sheath including a longitudinally
extending passageway formed therein for receiving a
tether extending between said seal support body and
said suction control valve assembly for limiting longi-
tudinal movement of said suction control valve assem-

bly with respect to said seal support body.

18. The catheter assembly set forth 1n claim 17 wherein:

said sheath 1s formed by opposed flexible sheets secured
to each other at opposed longitudinal seams, respec-
tively.

19. The catheter assembly set forth 1n claim 17 including:

projection means formed on said catheter tube engageable
with said seal to limit movement of said catheter tube.

20. A suction catheter assembly for connection to an

endotracheal tube for treating a patient comprising:

a suction control valve assembly;

an clongated catheter tube connected at one end to said
suction control valve assembly;

a manifold including a first arm including a fitting for
connection to said endotracheal tube and a second arm
for connection to a ventilating device;

a catheter tube seal support body connected to said
manifold;

an elongated flexible sheath interconnecting said suction
control valve assembly and said seal support body and
forming an enclosed space for extension of said cath-
cter tube therethrough, said sheath being flexible and
collapsible for extending said suction control valve
assembly toward said manifold to isert said catheter
tube through said endotracheal tube; and

said suction control valve assembly includes a valve
housing including a spigot for connection to a source of
vacuum and a boss extending 1n a direction opposite
said spigot, passage means in said boss and i said
sp1got forming a tlow path for flmds passing mto said
valve housing from said catheter tube, a tapered bore
intersecting said passage means, a tapered plug closure
member disposed 1n said tapered bore and engageable
with a bore wall of said tapered bore intersecting said
passage means 1n said spigot and said boss, respec-
tively, a shaft part of said closure member and a slide
lock member disposed on said valve housing and
engageable with said shatt part for locking said closure
member 1 a valve closed position.
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21. The catheter assembly set forth 1n claim 20 including;:

a resilient valve actuator member supported on said valve
housing, said valve actuator member having an elastic
memory operable to provide for deflection of said valve
actuator member to move said valve closure member
toward a valve open position and to exert a biasing
force urging said valve closure member toward a valve
closed position.

22. The catheter assembly set forth in claim 21 wherein:

said valve actuator member comprises a skirt disposed in
a bore formed 1n said valve housing and a hemispheri-
cal portion operable to be engaged by an operator of
said catheter assembly for deflection to move said
closure member toward an open position.

23. The catheter assembly set forth 1n claim 20 including:

a catheter tube seal disposed 1n said seal support body and
engageable with an exterior surface of said catheter
tube as said catheter tube 1s mserted in and withdrawn
from said endotracheal tube.

24. The catheter assembly set forth 1n claim 23 wherein:

said catheter tube seal 1s at least one of coated with and
impregnated with an antimicrobial agent.

25. The catheter assembly set forth in claim 20 wherein:

said seal support body 1s releasably connected to said
manifold at a boss formed on said manifold.

26. The catheter assembly set forth 1n claim 25 wherein:

said seal support body 1s connected to said manifold at
said boss by a removable lock ring.

277. The catheter assembly set forth in claim 26 wherein:

said lock ring 1s elastically deflectable and includes a first
flange formed thereon for registration with a groove on
said boss for releasably retaiming said seal support body
connected to said manifold.

28. The catheter assembly set forth in claim 20 wherein:

a fluid filter disposed 1n said seal support body for filtering,
airflow between an interior space within said sheath
and ambient atmosphere.

29. A suction catheter assembly for connection to an

4o €ndotracheal tube for treating a patient comprising:
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a suction control valve assembly;

an elongated catheter tube connected at one end to said
suction control valve assembly;

a manifold including a first arm including a fitting for
connection to said endotracheal tube, a second arm for
connection to a ventilating device and a hollow boss
substantially aligned with said first arm and including
a bore recerving one end of a seal support body
releasably connected to said manifold at said boss by a
removable lock ring, said seal support body including
passage means allowing passage of said catheter tube
therethrough and through said first arm for insertion
into said endotracheal tube;

said lock ring 1s elastically deflectable and includes a first
flange formed thereon for registration with a groove on
said boss for releasably retaiming said seal support body
connected to said manifold:;

an elongated flexible sheath interconnecting said suction
control valve assembly and said seal support body and
forming an enclosed space for extension of said cath-
cter tube therethrough, said sheath being flexible and
collapsible for extending said suction control valve
assembly toward said manifold to insert said catheter
tube through said endotracheal tube;

a flud filter supported 1n said seal support body and
allowing fluid flow communication between said space
of said sheath and ambient atmosphere; and



US 7,188,623 B2

13

at least one of said seal support body, said catheter tube,
said filter and said sheath 1s at least one of coated with
and 1impregnated with an anti-microbial agent.

30. A suction catheter assembly for connection to an

endotracheal tube for treating a patient comprising:

a suction control valve assembly;

an clongated catheter tube connected at one end to said
suction control valve assembly;

a manifold including a first arm including a fitting for
connection to said endotracheal tube, a second arm for
connection to a ventilating device and a hollow boss
substantially aligned with said first arm and including
a bore recerving one end of a seal support body
releasably connected to said manifold at said boss by a
removable lock ring, said seal support body including
passage means allowing passage of said catheter tube
therethrough and through said first arm for insertion
into said endotracheal tube;

a resilient seal member interposed a flange on said seal
support body and a surface of said mamiold for seal-
ingly engaging said seal support body with said mani-
fold at said boss;

an elongated flexible sheath iterconnecting said suction
control valve assembly and said seal support body and
forming an enclosed space for extension of said cath-
cter tube therethrough, said sheath being flexible and
collapsible for extending said suction control valve
assembly toward said manifold to insert said catheter
tube through said endotracheal tube;

a flmd filter supported in said seal support body and
allowing fluid flow communication between said space
of said sheath and ambient atmosphere; and

at least one of said seal support body, said catheter tube,
said filter and said sheath 1s at least one of coated with
and 1impregnated with an anti-microbial agent.

31. A suction catheter assembly for connection to an
endotracheal tube for treating a patient comprising;:

a suction control valve assembly;

an elongated catheter tube connected at one end to said
suction control valve assembly;

a manifold including a first arm including a fitting for
connection to said endotracheal tube, a second arm for
connection to a ventilating device and a hollow boss
substantially aligned with said first arm and including
a bore recerving one end of a seal support body, said
seal support body including passage means allowing
passage of said catheter tube therethrough and through
said first arm for insertion into said endotracheal tube:

an elongated flexible sheath interconnecting said suction
control valve assembly and said seal support body and
forming an enclosed space for extension of said cath-
cter tube therethrough, said sheath being flexible and
collapsible for extending said suction control valve
assembly toward said manifold to insert said catheter
tube through said endotracheal tube, said sheath 1s
tformed by opposed flexible sheets secured to each other
at opposed longitudinal seams, respectively, and said
sheath includes a longitudinally extending passageway
formed therein for rece1ving a tether extending between
said seal support body and said suction control valve
assembly for limiting longitudinal movement of said
suction control valve assembly with respect to said seal
support body;

a flmd filter supported in said seal support body and
allowing fluid flow communication between said space
of said sheath and ambient atmosphere; and
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at least one of said seal support body, said catheter tube,

said filter and said sheath 1s at least one of coated with
and 1impregnated with an anti-microbial agent.

32. A suction catheter assembly for connection to an

5 endotracheal tube for treating a patient comprising;:
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a suction control valve assembly;
an elongated catheter tube connected at one end to said

suction control valve assembly;

a manifold including a first arm including a fitting for

connection to said endotracheal tube, a second arm for
connection to a ventilating device and a hollow boss
substantially aligned with said first arm and including
a bore recerving one end of a seal support body, said
seal support body including passage means allowing
passage of said catheter tube therethrough and through
said first arm for insertion into said endotracheal tube:

an elongated flexible sheath interconnecting said suction

control valve assembly and said seal support body and
forming an enclosed space for extension of said cath-
cter tube therethrough, said sheath being flexible and
collapsible for extending said suction control valve
assembly toward said manifold to insert said catheter
tube through said endotracheal tube, said sheath 1is
formed by opposed flexible polyurethane sheets
secured to each other at opposed longitudinal seams,
respectively,

a flud filter supported 1n said seal support body and

allowing fluid flow communication between said space
of said sheath and ambient atmosphere; and

at least one of said seal support body, said catheter tube

and said filter 1s at least one of coated with and
impregnated with an anti-microbial agent and said
sheath 1s impregnated with said anti-microbial agent.

33. A suction catheter assembly for connection to an
endotracheal tube for treating a patient comprising:

a suction control valve assembly;
an elongated catheter tube connected at one end to said

suction control valve assembly;

a manifold including a first arm including a fitting for

connection to said endotracheal tube, a second arm for
connection to a ventilating device and a hollow boss
substantially aligned with said first arm and including
a bore receiving one end of a seal support, body, said
seal support body including passage means allowing
passage of said catheter tube therethrough and through
said first arm for insertion into said endotracheal tube:

said first arm of said manifold includes a stepped bore

formed therein, and said fitting comprises a tubular
swivel member disposed 1n said stepped bore including
a circumierential flange disposed adjacent a transverse
shoulder formed by said stepped bore and a distal end
registrable 1 a circumierential groove formed 1n said
first arm at one end of said stepped bore, a retainer for
retaining said swivel member in said stepped bore for
rotation with respect to said first arm, and said groove,
said distal end, said flange, said shoulder and said
retainer form a tortuous labyrinth seal between an
interior chamber of said mamfold and ambient atmo-
sphere;

an elongated flexible sheath interconnecting said suction

control valve assembly and said seal support body and
forming an enclosed space for extension of said cath-
cter tube therethrough, said sheath being flexible and
collapsible for extending said suction control valve
assembly toward said manifold to insert said catheter
tube through said endotracheal tube;
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a flmd filter supported in said seal support body and
allowing fluid flow communication between said space
of said sheath and ambient atmosphere; and

at least one of said seal support body, said catheter tube,
said filter and said sheath 1s at least one of coated with
and 1impregnated with an anti-microbial agent.

34. A suction catheter assembly for connection to an

endotracheal tube for treating a patient comprising;:

a suction control valve assembly including a valve hous-
ing including a spigot for connection to a source of
vacuum and a boss extending 1n a direction opposite
said spigot, passage means in said boss and 1n said
sp1got forming a tlow path for flmds passing mto said
valve housing from said catheter tube, a tapered bore
intersecting said passage means and a tapered plug
closure member disposed in said tapered bore and
engageable with a bore wall of said tapered bore
intersecting said passage means 1n said spigot and said
boss, respectively, an axial stem of said closure mem-
ber engageable with a resilient valve actuator member
supported on said valve housing, said valve actuator
member having an elastic memory operable to provide
for deflection of said valve actuator member to move
said valve closure member toward a valve open posi-
tion and to exert a biasing force urging said valve
closure member toward a valve closed position, and a
slide lock member supported on said valve housing and
moveable between a position locking said closure
member 1n a closed position and a position allowing
said closure member to be urged by said valve actuator
member to an open position;

an clongated catheter tube connected at one end to said
suction control valve assembly;

a manifold including a first arm including a fitting for
connection to said endotracheal tube, a second arm for
connection to a ventilating device and a hollow boss
substantially aligned with said first arm and including
a bore recerving one end of a seal support body, said
seal support body including passage means allowing
passage of said catheter tube therethrough and through
said first arm for insertion into said endotracheal tube:

an elongated flexible sheath interconnecting said suction
control valve assembly and said seal support body and
forming an enclosed space for extension of said cath-
cter tube therethrough, said sheath being flexible and
collapsible for extending said suction control valve
assembly toward said manifold to isert said catheter
tube through said endotracheal tube;

a flmd filter supported in said seal support body and
allowing fluid flow communication between said space
of said sheath and ambient atmosphere; and

at least one of said seal support body, said catheter tube,
said filter and said sheath 1s at least one of coated with
and impregnated with an anti-microbial agent.

35. A suction catheter assembly for connection to an

endotracheal tube for treating a patient comprising:

a suction control valve assembly;

an elongated catheter tube connected at one end to said
suction control valve assembly;

a manifold including a first arm including a fitting for
connection to said endotracheal tube, a second arm for
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connection to a ventilating device and a hollow boss
substantially aligned with said first arm and including
a bore recerving one end of a seal support body, said

seal support body including passage means allowing
passage ol said catheter tube therethrough and through
said first arm for insertion into said endotracheal tube;

an elongated flexible sheath interconnecting said suction
control valve assembly and said seal support body and
forming an enclosed space for extension of said cath-
cter tube therethrough, said sheath being flexible and
collapsible for extending said suction control valve
assembly toward said manifold to insert said catheter
tube through said endotracheal tube;

a flud filter supported 1n said seal support body and
allowing fluid flow communication between said space
of said sheath and ambient atmosphere;

at least a portion of said catheter tube has a non-circular
cross section and 1s engageable with a rotation prevent
member which prevents said catheter tube from rotat-
ing with respect to at least one of said manifold and said
seal support body; and

at least one of said seal support body, said catheter tube,
said filter and said sheath 1s at least one of coated with
and impregnated with an anti-microbial agent.

36. The catheter assembly set forth in claim 35 wherein:

said rotation prevent member includes a seal disposed in
said seal support body and including a non-circular
bore for receiving said catheter tube therewithin and
operable to substantially prevent rotation of said cath-
cter tube with respect to said seal support body.

377. The catheter assembly set forth in claim 335 wherein:

said catheter tube 1ncludes indicia disposed thereon for
determining the position of said catheter tube with
respect to another part of said catheter assembly.

38. A suction catheter assembly for connection to an

endotracheal tube for treating a patient comprising:

a suction control valve assembly;

an elongated catheter tube connected at one end to said
suction control valve assembly;

a manifold including a first arm including a fitting for
connection to said endotracheal tube and a second arm
for connection to a ventilating device;

a seal support body connected to said manifold and
including a catheter tube seal supported thereby; and

an elongated flexible sheath interconnecting said suction
control valve assembly and said seal support body and
forming an enclosed space for extension of said cath-
cter tube therethrough, said sheath being flexible and
collapsible for extending said suction control valve
assembly toward said manifold to insert said catheter
tube through said endotracheal tube, said sheath includ-
ing opposed tapered portions at opposite ends for
connection with said seal support body and with a boss
formed on a valve housing of said suction control valve
assembly, and said sheath being formed of polyure-
thane and which 1s one of coated with and impregnated
with an anti-microbial agent.
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